Snacking patterns among adolescence is important as it is associated with energy and nutrient intakes and consequently body mass index (BMI). The aim of the study was to evaluate the snacking patterns and also to assess whether snacking frequency is associated with energy and nutrient intakes, as well as BMI among the adolescents. Body mass index was assessed by anthropometric measurement with height and weight measurement. The snacking patterns were evaluated with questionnaire while dietary data was collected by food frequency questionnaire (FFQ) and one-day 24-hour diet recall. A total of 156 adolescents aged 13-15 years old from two secondary schools in Kuala Lumpur were involved in this study. Results showed that most respondents (48.7%) consumed snacks once a day. More than half (64.7%) of them reported having afternoon snack and the most common context for snacking were while watching television (59.6%). The most frequently consumed snacks included fruits, sweets, breads, milk, soft drinks and caffeinated beverages. The most common meal and snacking patterns in majority (23.1%) was composed of three main meals plus two snacks per day. There was significant difference between meal and snacking patterns and energy and macronutrients intakes (p<0.05). A total of 24.4% of daily energy intake came from snack consumption, while the energy contribution of protein, carbohydrate and fat intake from snacks were 18.7%, 26.6% and 23.7% of their daily energy intakes, respectively. More frequent snack intake contributes to higher energy intake. Moreover, the more frequent snack intake, the more carbohydrate intake from snack as compared to protein and fat intake. However, there was no significant association between snacking patterns and BMI. In conclusion, these findings indicated that snacking patterns was associated with energy and nutrient intakes but no association with BMI among the respondents.
INTRODUCTION
Adolescence is an important period during human lifespan that signals the entrance of individuals into the world of adults (WHO, 1995) . Nutritional requirement during adolescence is the highest ascompared to other stages across the life span in order to achieve optimal growth and development (NCCFN, 2005) . Therefore, nutritional intake during adolescence is important for long-term health promotion and the development of healthy eating behaviour in the futureas it may predict the occurrence of obesity and other diet-related chronic diseases later in life (Neumark-Sztaineret al., 2007) .
In Malaysia, the prevalence of overweight and obesity is high among school adolescents (Lekhraj Rampal et al., 2007 ; Moy et al., 2004) and unhealthy dietary practices such as meal skipping, eating away from home, skipping breakfast, fast food consumptions for meals and frequent snacking were often reported in previous studies (Chin and Mohd Nasir, 2009 ; Foo et al. 2006) . Snacking is commonly associated with undesirable health outcomes and dietary patterns, and consequently snacking is regarded as a contributing factor in the development of overweight and obesity (Savigeet al., 2007) . However, studies that have examined the association between snacking and body mass index have yielded mixed results as the effect of snacking is difficult to be examined due to the different approach and definition of snacking used in the previous studies (Johnson and Anderson, 2010) .
The usual perception on snacking is that snack foods are high in fat and sugar and hence harmful and not conducive for healthy eating (Astrupet al., 2006) . The concepts of "snacking" and "snack" are widely agreed upon; however, they are not uniquely defined. In general, snacking can be defined as food or drink eaten between main meals (Chaplin and Smith, 2011) and also based on the time criterion (Gregori and Maffeis, 2007) . Adolescents tend to select snacks based on taste over nutrition, and they more often choose salty and crunchy foods as snacks over healthier alternatives. Snacking mayalso be associated with less frequent consumption ofmeals, which may be detrimental to health since regularmeal patterns are associated with greater dietary diversity, healthier food choices and better nutrient intakes.
More frequent snack intake is often associated with excess energy intake and non-balanced nutrient intakes, and subsequently causing the increase of overweight and obesity among the adolescents (Nicklas, 2003) . Previous studies show that frequent snacking influences the intake of macronutrients included carbohydrate, protein, fat and micronutrients such as calcium, folate and iron (Bellisle 2003 ; Kim and Kim, 2010 ; Whybrow and Kirk 1997] . Besides, according to Hampl et al., 2003) , multiple snackers had more prudent energy-adjustedintakes of protein, cholesterol, calcium and sodium.
Although BMI is often used as indicator to predict obvious changes in body weight status during adolescence, previous studies had shown lack of association between snacking and BMI among the adolescents (Fieldet al., 2004 ; Kerret al., 2009 ; Phillipset al.,2004) . This might indicate that snacking patterns have some influences on energy and nutrient intakes; but not BMI among the adolescents. In this study, snacking patterns which included frequency and time of snacking, snacking context, places to obtain snacks and expenses used to purchase snacks were evaluated. Besides, the snacking pattern was focused on meal and snacking patterns to determine whether it is associated with energy and nutrient intakes as well as BMI among the adolescents.
MATERIAL AND METHODS Sampling and Study Location:
The study was conducted in Kuala Lumpur, which is the capital of Malaysia. Among all the secondary schools in Kuala Lumpur, two schools were randomly selected for the study. Formal approval was obtained from the Ministry of Education, Malaysia, the Department of Education, Wilayah Persekutuan and principals of the selected schools. A total of 183 students were selected by systematic random sampling method to participate in the study. However, only a total of 156 respondents were included in the analysis as there were a small group of 27 who did not provide complete information and therefore excluded from the study.
Anthropometric Measurements: Body weight was measured to the nearest 0.1 cm using the digital TANITA balance HD312 (Tanita Corp, Japan). Height without shoes was measured to the nearest 0.1 cm using the SECA bodymeter 208 (SECA, Germany). BMI was calculated using the weight and height (kg/m 2 ) data.Respondents were then categorised according to BMI-for-age (WHO, 2007) .
Questionnaire:
A questionnaire was developed to obtain socio-demographic information which included gender, date of birth, age, ethnicity, parental occupation and monthly household income. Besides, the questionnaire was also used to assess the snacking patterns of respondents which included frequency and time of snacking, snacking context, places to obtain snacks and expenses used to purchase snacks.
Food Frequency Questionnaire and 24-hour Diet Recall: Information on the type of snacks which were frequently consumed by the respondents was obtained by FFQ; while the dietary intake information and the meal and snacking pattern was assessed using one-day 24-hour diet recall. Meals and snacks were defined according to the time of consumption (Gregori & Maffeis, 2007) .Any food consumed during the period of 8:00-10:00am, 12:00-2:00pm and 6:00-8:00pm were classified as main meals (breakfast, lunch and dinner); while all other food consumed beside the three main meals were classified as snacks. All meals and snacks consumed by respondents were categorized into 6 patterns (Kim & Kim, 2010) .The most frequent eaters consumed 3 meals with 3 snacks (3M+3S), the 5 times eaters consumed 3 meals with 2 snacks (3M+2S), the 4 times eaters consumed 3 meals with one snack (3M+1S), non snackers consumed 3 meals (3M), meal skippers consumed snacks frequently (≤2M±2,3S) and meal skippers consumed snacks only one time or never (≤2M±0,1S).
Data Analysis: All statistical analyses were conducted by using Statistical Package for Social Sciences (SPSS) version 17.0.Descriptive statistics were generated as frequencies, means, standard deviations and percentage for all variables. Chisquare test was used to examine associations between body weight status and snacking patterns. One-way ANOVA was employed to determine differences in energy and nutrient intakes and BMI between the meal and snacking patterns. Nutrient Calculation Systems, Nutricalsoftware was used for energy and nutrient analysis.The results were considered to be significant at the 5% level.
RESULTS AND DISCUSSION

Socio-demographic characteristics:
Descriptive statistics of the sample are presented in Table 1 . Respondents in the sample ranged from 13-15 years, with an average age of 14.1 ± 0.8 years. The ratio of male to female respondents was 1:1.02. Of the 156 respondents, there were 80 (51.3%) Malays, 49 (31.4%) Chinese and 27 (17.3%) Indians. The mean of monthly household income was RM 3521 ± 2624. Based on classification of BMI-for-age (WHO, 2007), 14.7% of the respondents were underweight, 67.3% normal weight, 13.5% overweight and 4.5% obese.These figures indicate that the prevalence of overweight had increased as the previous study by Moy et al. (2004) which reported the prevalence of overweight among school adolescents in Kuala Lumpur is 7.3%. Table 2 shows the snacking patterns including frequency of snacking daily, time of snacking, snacking context, places to obtain snacks and expenses to purchase snacks. Majority (48.7%) snacked once a day, 34.6% snacked twice a day, 14.1% snacked three times or more daily and only 2.6% did not snack daily. The percentage of respondents who snacked once a day in the present study is higher than the previous study by Tan et al. (2005) which shows that most of the respondents, which is only 39.4%, snacked once a day. Most respondents (64.7%) were reported taking afternoon snack, which is between lunch and dinner time. Other respondents (26.9%) snacked after dinner time, which is evening snack and only 8.3% snacked between breakfast and lunch time, which is morning snack. The most common context for snacking was while watching television (59.6%), followed by 21.8% respondents who snacked while hanging out with friends and 12.2% snacked after school. There were also 3.8% respondents who snacked in the middle of the night and 2.6% who snacked while doing homework or revision.
Besides, the findings also show that most respondents (66.7%) obtained their snacks from grocery shops or supermarket, 21.8% taking snacks at home, 7.7% snacked at fast food restaurants and only 3.8% obtained snacks from school canteen. The findings from the present study were different from the study by Cross et al. (1994) that reported almost all snacking occurred at home. The present study also shows that majority (75.6%) only spent RM10 or less for snacks, 22.4% spent RM11-50, and only 1.9% spent more than RM50 for snacks on a monthly basis. The expenses for snacks among the adolescents were very little as most of them still depended on their parents to buy snacks for them and they seldom spend their own pocket money to purchase snacks
Type of snacks frequently consumed: Table 3 shows the percentage of frequency for each type of snacks taken between meals by respondents during a week before the study was carried out. Foods that were most frequently consumed as snacks by respondents, which were consumed everyday on a week, included fruits (13.5%), sweets or candy (4.5%) and breads (3.2%); while beveragesthat were most frequently consumed between meals included carbonated drinks (5.8%), milk (5.8%) and caffeinated drinks (3.2%). Among the 13.5% respondents who consumed fruits daily, 57.1% were female and 42.9% were male respondents. Besides, only 2.6% of female respondents consumed salad daily; while no male respondents was reported to consume salad as snack daily. Although there were 5.8% reported to consume milk between meals, majority (78%) were female while only 22% were male respondents. A total of 41% respondents never consumed milk between meals in a week. The least frequently taken snacks were energy bar as majority (87.8%) never consumed energy bar as snacks in a week and only 1.3% consumed energy bar 5-6 times a week.
Meal and snacking patterns:
Based on all the eating occasions of meals and snacks, the meals of respondents were categorised into six patterns (Table 4 ). The most common meal and snacking pattern in the present study was the three meals plus two snacks (3M+2S) observed in 36 respondents (23.1%) and followed by three meals plus one snack (3M+1S) observed in 33 respondents (21.2%). The percentage of respondents consuming three meals without snacking (3M) was the lowest (10.3%). Among the meal skippers who consumed less than 3 meals a day, 22 respondents were frequent snack eaters (≤2M+2,3S) and 24 respondents were infrequent snack eaters (≤2M+0,1S). Compared to the study by Kim and Kim (2010) , the most common meal pattern was three meals plus one snack (3M+1S) observed in 24.2% of the respondents who were employed people in Korea. Association between meal and snacking patterns and energy and nutrient intakes: The mean daily energy intake was 1654 kcal, and the protein, fat and carbohydrate intakes were 66.5 g, 220.9 g and 56.3 g respectively. Table 5 shows the energy and nutrient intakes according to the meals and snacking frequency. The daily energy intake in the meal pattern of "3M+3S" was the highest, 1952 kcal, followed with the meal pattern of "3M+2S" (1883 kcal). However, the energy intakes of the two groups were not significantly different from each other (p>0.05). The lowest energy intake was from the meal pattern of "≤2M+0,1S" (1340 kcal) and it was not significantly different from "3M" and "≤2M+2,3S" (p>0.05). Protein intakes of all three meals with snacks (3M+3S, 3M+2S and 3M+1S) were higher than those of meals pattern without snacking (3M) and the meal skippers (≤2M+2,3S and ≤2M+0,1S) (p<0.05). Carbohydrate intakes in the "3M+3S" and "3M+2S" were the highest and were significantly different from those of "3M", "≤2M+2,3S" and "≤2M+0,1S" (p<0.05). Fat intake in the "3M+3S" was the highest and was significantly different from all other meal patterns, except "3M+2S" (p<0.05).
For other nutrient intakes such as calcium and riboflavin, the meal patterns of "3M+3S" also show the highest figure, while the lowest calcium and riboflavin intake was observed from the meal pattern of "3M". Thiamine and niacin intakes were the highest in "3M+2S", followed by "3M+3S", while the lowest thiamine and niacin intakes were from "≤2M+0,1S". The highest intake of vitamin C was observed in the meal skippers with more frequent snack intakes (≤ 2M+2,3S); while the meal pattern which consists of three main meals without snacking show the lowest intake of vitamin C.
Association between meal and snacking patterns and energy and macronutrient intakes from snacks: Table 6 shows the mean and percentage of energy and nutrient intakes from snacks according to the meal and snacking pattern. The mean energy intake from snack was 403 kcal and it contributes 24.4% to the daily energy intakes. Energy intake from snacks in the meal pattern of "3M + 3S" was 792 kcal, which was the highest among the six patterns and contributed 47.9% to the daily energy intake; while snack energy intake in the "≤ 2M+ 0,1S" was the lowest, which was 247 kcal and only contributed 14.9% to the daily energy intake. This means that frequent snack intake contributes to higher energy intake. The finding also shows that protein, carbohydrate and fat intakes were 12.4 g, 58.8 g and 13.3 g respectively; and the energy contribution of protein, carbohydrate and fat intakes were 18.7%, 26.6% and 23.7% of their daily energy intakes, respectively. The carbohydrate intakes from snacks were higher than protein and fat intakes in the meal patterns with more frequent snack intakes (3M + 3S, 3M + 2S and ≤ 2M+2,3S). This indicates that snacks contain higher content of carbohydrate than protein and fat compared to main meals, which is consistent with the study by Summerbell et al. [1995] .
Association between meal and snacking pattern and body mass index: Table 7 shows the body weight status according to the meal and snacking pattern. The finding shows that there was no significant association between body weight status and the meal and snacking patterns (p>0.05). A total of 30% of the respondents who consumed three main meals with two snacks (3M+2S) were overweight and obese; while only 12% consumed three main meals with three snacks (3M+3S) were overweight and obese. This indicates that the body weight status based on the meal and snacking patterns was not consistent. Table 8 , the findings show that the highest mean of BMI were observed in the meal skippers with less frequent snacking (≤2M+0,1S), 20.5 ± 3.6 kg/m 2 , followed by the meal pattern which consists of three main meals and two snacks (3M+2S), 20.3 ± 4.6 kg/m 2 . The lowest mean of BMI was observed in the meal pattern of three main meals without snacking (3M), which is 18.5 ± 3.2 kg/m 2 . However, the result of one-way ANOVA shows that there is no significant differencein BMI between meal and snacking patterns. The finding of the present study was consistent with previous studies (Field et al., 2004 ; Kerr et al. 2009 ; Phillips et al. 2004 ) that reported there is a weak association between snacking and BMI among children and adolescents. According to Field et al. (2004) , snack intake is not suitable to be used to predict changes in BMI among the children and adolescents. Besides, a longitudinal study by Phillips et al. (2004) also reported that there is no significant association between snacking and BMI during adolescence.
CONCLUSION
The snacking patterns in this study focused on the meal and snacking patterns among adolescents and revealed that majority (23.1%) consumed three main meals with two snacks per day. The most frequently consumed snacks included fruits, sweets, breads, milk, soft drinks and caffeinated beverages. Increasing snack intake is associated with higher energy intake. Besides, , the more frequent snack intake, the more carbohydrate intake from snacks as compared to protein and fat intake. However, there was no significant association between snacking patterns and BMI. In conclusion, snacking patterns have some effects on energy and nutrient intakes, but no relation with BMI among the adolescents. Snack food choices remain a concern, and hence vegetables and fruits as snacks should be encouraged.
